Activation of lipoprotein lipase and inhibition of B16 melanoma-induced cachexia in mice by ponalrestat, an aldose reductase inhibitor.
Lipoprotein lipase (LPL) is a key regulatory enzyme responsible for the hydrolysis of triglyceride (TG)-rich lipoproteins. The reduction in LPL activity is observed in tumor bearing animals and cancer patients with cachectic symptoms, suggesting an involvement of LPL in inducing cancer cachexia. During a screening program for anti-cachectic agents we found that ponalrestat, an aldose reductase inhibitor, activates LPL activity. Ponalrestat increased the activity of LPL in adipose tissue in mice. The effect of ponalrestat on B16 melanoma-induced cachectic symptoms was next investigated in mice. The decrease in the weight of epididymal fat, carcass and whole body lipid was observed in mice following intraperitoneal inoculation of B16, compared to mice without the tumor inoculation. Treatment with ponalrestat resulted in the attenuation of the decrease in the tissue weight. The increase in the levels of TG and non-esterified fatty acid, and a decrease in the level of glucose in the blood, which was induced by the presence of tumor, were also restored to those of normal mice following ponalrestat treatment. The reduction in locomotor activity in tumor bearing mice was partially restored by the treatment with ponalrestat. Overall, this study demonstrated that ponalrestat, an aldose reductase inhibitor, possesses potent LPL activating activity and that the cachexia induced by B16 melanoma was alleviated by treatment with 'ponalrestat, suggesting that ponalrestat, a LPL activating agent, has a therapeutic potential for the treatment of cancer cachexia.